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CLAIMS 



[Utility model registration claim] 

[Claim 1] In the steering system of the automobile equipped with the steering column supported by the car body as migration in this 
direction is permitted when the force more than predetermined magnitude is applied to shaft orientations towards the car-body front; 
While being attached in said steering column, being arranged along the migration direction of the guide member which moves in this 
direction with shaft-orientations migration of the steering column, and its guide member and fixing the edge by the side of car-body 
back to a car body It has the abb sow BINGU plate which the edge by the side of the car-body front is used as the free end, and the 
free one end is turned up, and curves in the shape of U character. The insertion section which enables insertion maintenance of the 
sliding of free one end of said abb sow BINGU plate turned up in the shape of U character by said guide member, The striking-energy 
absorber style in the steering system of an automobile characterized by establishing the guide side which contacts the U character-like 
bend of the abb sow BINGU plate from an inside. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed explanation of a design] 
(Field of the Invention) 

This design is equipped with the abb sow BINGU plate which curved in the shape of U character especially about the striking-energy 
absorber style in the steering system of an automobile which absorbs striking energy in case an operator collides with a steering wheel 
secondarily with the collision of a car, and is related with the striking-energy absorber style it was made to absorb striking energy by 
deforming, while the abb sow BINGU plate carries out sequential migration of the bend at the time of the collision of a car. 
(Prior art) 

At the time of the collision of a car, an operator may collide with a steering wheel according to inertia. Then, in order to ease the 
impact at that time, generally the striking-energy absorber style is prepared in the steering system. In that case, since the desired 
energy absorption effectiveness is certainly acquired by the energy absorption device, it is asked for making it the amount of energy 
absorption to the fixed stroke of a steering wheel always become fixed. 

The thing of various formats is already proposed also about such a striking-energy absorber style. There is an energy absorption device 
equipped with the abb sow BINGU plate which curves in the shape of U character as one of the device of the at the time of wearing. 
The energy absorption device is the thing it was made to absorb striking energy by deforming while an abb sow BINGU plate moves 
the bend, and is small, and moreover, since the stroke is comparatively [ with easy structure ] large, it has the description that the 
amount of energy absorption is large. [ of an installation tooth space ] 

While dividing a steering shaft into the upper shaft by the side of a steering handle, and the lower shaft by the side of steering gear and 
making possible mutually fitting of the contraction of the shaft of the upper and lower sides as a typical example of such a device, a 
longitudinal slot is established in one side of those shafts, the abb sow BINGU plate incurvated in the shape of U character is held in 
the longitudinal slot, and there is a thing of the structure which fixed the both ends of the plate to the upper and the lower shaft, 
respectively (refer to JP,46-35526,B). 

In the energy absorption device, if an operator collides with a steering handle, since an upper shaft will move to a lower shaft, while an 
abb sow BINGU plate moves the bend, it deforms. And striking energy is absorbed by the deformation. 

However, in the case of such an energy absorption device, since an abb sow BINGU plate is only held in the space between an upper 
shaft and a lower shaft, it is difficult [ it ] to always hold the radius of curvature of a bend uniformly during deformation advance of 
the plate. Therefore, it is difficult to acquire a fixed energy absorption property. If such a longitudinal slot is established in a thin 
steering shaft, the rigidity of a shaft will fall and it will become impossible moreover, to secure the rigidity which control-force 
transfer of a steering shaft takes, although it is necessary in such a thing to form the longitudinal slot for holding an abb sow BINGU 
plate for a steering shaft. Therefore, it is necessary to enlarge the path of a shaft. And processing for forming a longitudinal slot will be 
needed for a shaft, and a processing man day will also increase. 

Furthermore, since the both ends of an abb sow BINGU plate are joined to an upper and a lower shaft, respectively, the migration 
stroke of an upper shaft will be restricted. Therefore, a limit arises also in energy absorbing capacity. 

That which was bound tight into the car body with the bolt in the abb sow BINGU plate in the condition of having inserted from both 
sides with the abb sow BINGU plate which the shaft-orientations flange which project toward the method of the both sides in the 
steering column which supports a steering shaft pivotable as it is shown in JP,60-7262,Y, since it is such was prepared [ abb ], and the 
metal plate was bent [ abb ] for the flange, and incurvated the shape of U character is proposed. The abb sow BINGU plate is arranged 
so that the U character-like bend may be located in a car-body front side from the flange of a steering column. Moreover, long 
notching which permits relative displacement of a bolt is formed in the bolt insertion section of the flange and an abb sow BINGU 
plate. 

In such a striking-energy absorber style, if an operator collides with a steering wheel, when a steering column moves ahead [ car- 
body ], the flange will move [ both ] in this direction. And the point of the flange contacts the bend inside of an abb sow BINGU plate, 
and sequential migration of the bend of an abb sow BINGU plate is carried out by the flange. Therefore, striking energy is absorbed. 
In that case, the radius of curvature of the bend of an abb sow BINGU plate is kept constant by the point of the flange in contact with 
the inside of the bend. Therefore, the amount of energy absorption by bending deformation becomes fixed. Moreover, at the time of 
migration of a flange, since an abb sow BINGU plate is compressed between a flange and a car body, pull strength acts on the plate 
and it also produces elongation while friction arises between an abb sow BINGU plate, a flange, and a car body. And striking energy is 
absorbed by such friction and elongation deformation of an abb sow BINGU plate. Therefore, the total energy absorption effectiveness 
by the device becomes very large. Since it is not necessary to form the slot which holds an abb sow BINGU plate in a steering shaft 
according to the device, it becomes unnecessary furthermore, to enlarge the path of a shaft. 
(Trouble which a design tends to solve) 

However, since an abb sow BINGU plate is bound tight by the car body with a bolt in a steering column with the flange which fixes a 
car body, the frictional force between the abb sow BINGU plate and flange, and a car body will be influenced by the clamping force of 
a bolt at the case of the striking-energy absorber style. And since striking energy is absorbed by the friction as mentioned above, when 
frictional force is influenced by the clamping force of a bolt such, an energy absorption property will change with the clamping force. 
Therefore, in order for a desired energy absorption property to be acquired by such striking-energy absorber style, it is necessary to 
make it the frictional force by bolting of a bolt become fixed. However, it is very difficult to always make clamping force of a bolt 
regularity. Moreover, since coefficient of friction of the member by the side of a car body also changes with differences in a type of a 
car etc., it is very difficult to make regularity frictional force between abb sow BINGU plates. 

Thus, at conventional striking-energy absorber guard using the abb sow BINGU plate in which a bend carries out sequential migration, 
it is a very difficult thing that a desired energy absorption property is acquired. 
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This design is made in view of such a problem, and the purpose is obtaining a striking-energy absorber style also with an easy setup of 
an energy absorption property, and the easy inclusion when being able to acquire sufficient energy absorption effectiveness moreover 
and attaching a steering system to a car body. 
(Means for solving a trouble) 

While preparing the guide member which moves with that column when the force more than predetermined [ which goes ahead / car- 
body ]. is applied to a steering column about this design and that column moves to shaft orientations in order to attain this purpose The 
insertion section which is made to insert free one end of an abb sow BINGU plate in the guide member, and is held possible [ sliding ], 
He is trying to establish the guide side which contacts the U character-like bend of the abb sow BINGU plate formed in the insertion 
section by turning up the abb sow BINGU plate by which insertion maintenance was carried out from the inside. The abb sow BINGU 
plate is arranged along with the steering column, and it is fixed to the car body by the side of the car-body back, and let the edge by the 
side of the car-body front be the free end. 
(Operation) 

Thus, since insertion maintenance of the free one end is carried out in the insertion section of a guide member by constituting at the 
time of migration to the shaft orientations of a steering column and the bend inside is pressed by the guide side of a guide member, an 
abb sow BINGU plate deforms, being held at the fixed radius of curvature along the guide side so that it may move to the direction of 
the free end. In that case, since external force, such as force with a suspension, is not applied to the contact section of an abb sow 
BINGU plate and a guide member at all and free one end of an abb sow BINGU plate does not contact a car body, friction between 
them is held uniformly. Therefore, the energy absorption effectiveness by the abb sow BINGU plate is fixed, and becomes the stable 
thing. And since it does not have any effect on the energy absorption effectiveness in attaching the steering system equipped with the 
striking-energy absorber style to a car body, either, the attachment becomes easy. 

Moreover, since one edge of an abb sow BINGU plate serves as the free end, the migration stroke of a steering column can be 

enlarged. Therefore, it becomes possible to make energy absorbing capacity very big. 

(Example) 

Hereafter, the example of this design is explained using a drawing. 

Drawing shows one example of the striking-energy absorber style by this design, Fig. 1 is an outline side elevation showing the 
steering system of the automobile equipped with the energy absorption device, and Fig. 2 is a decomposition perspective view of the 
striking-energy absorber style. 

In the edge by the side of the car-body back of a steering shaft 1 , the steering wheel 2 has fixed as shown in Fig. 1 . Moreover, the 
front end of the steering shaft 1 is connected with steering gear (not shown) through joint. As for the steering shaft 1, bearing etc. is 
suitably supported by the steering column 3 free [ rotation ] with the means. And when the force of shaft orientations is applied to a 
steering wheel 2, the force is told to a steering column 3 through a steering shaft 1 . 

The column bracket 4 has fixed to the steering column 3. The horseshoe-shaped sliding plate 5 by which fitting is carried out to the 
back end section, and a U character-like bend are formed, and the column bracket 4 is being fixed to the column hanger 8 by the side 
of a car body with the bolt 7 through the edge by the side of the car-body back of the abb sow BINGU plate 6 with which it is made 
and equipped. In that case, when the impulse force more than predetermined magnitude like [ in case an operator collides with a 
steering wheel 2 according to inertia at the time of the collision of a car ] is applied to a steering column 3, the column bracket 4 
separates from the column hanger 8, and it enables it to move a steering column 3 ahead [ car-body ] in accordance with shaft 
orientations. 

The other end of the abb sow BINGU plate 6 is used as the free end, and is guided by the guide member 9 by which engagement 
maintenance is carried out dismountable at the front end section of the column bracket 4. 

The column bracket 4 consists of right-hand side partial 4a and left-hand side partial 4b, and is formed in one by connecting both 
[ these ] the parts 4a and 4b by U character-like connection section 4c so that clearly from Fig. 2 . Each parts 4a and 4b on either side 
are mutually symmetrical, and the attachment sections 4d and 4d are formed in the back end section, respectively. The notching 
sections 4e and 4e of the shape of about U characters opened to the steering wheel 2 side are formed in the attachment sections 4d and 
4d. Moreover, the attaching parts 4f and 4f of the guide member 9 are formed in the front end section of each parts 4a and 4b on either 
side, respectively. And 4g of engagement crevices is formed in 4f of the attaching part. 4d of attachment sections and 4f of attaching 
parts are mutually connected by 4h of connection sections. 

Furthermore, the supporters 4i and 4i of the guide member 9 are caudad formed in U character-like connection section 4c 4f of 
attaching parts on either side. 

And fitting support of the steering column 3 is carried out, and a steering column 3 is joined to U character-like connection section 4c 
of the column bracket 4 by welding in 4d of the attachment section, 4f of guide member attaching parts, and each contact section with 
the column 3 which is 4h of connection sections. 

A sliding plate 5 is the thing of the horseshoe-shaped cross section equipped with top-face section 5a and inferior-surface-of-tongue 
section 5b, and the bolt insertion holes 5c and 5c are mostly formed in the center as these top-faces section 5a and inferior-surface-of- 
tongue section 5b. He is trying to be formed at least with the comparatively small ingredient of coefficient of friction by the sliding 
plate 5 in the 4d [ of attachment sections of the column bracket 4 ] contact surface. And fitting of the sliding plate 5 is carried out to 4d 
of attachment sections of the column bracket 4 from a steering wheel 2 side, and when the force more than predetermined [ which 
faces to the column bracket 4 ahead / car-body ] is added, it enables it to slide on it relatively to the bracket 4. 
The abb sow BINGU plate 6 is formed by the band-like long and slender metallic thin plate, and is arranged along with a steering 
column 3 at the shaft orientations. Bolt insertion hole 6a is formed in the back end section of the plate 6. It is bent in the shape of U 
character, and bend 6b is formed as the abb sow BINGU plate 6 is shown to this drawing by the two-dot chain line at the time of 
wearing. 

Fig. 3 shows the guide member 9 to a detail, this drawing (A) is the front view, and (B) and (C) are sectional views which meet the B- 
B line and C-C line of (A), respectively. 

The guide member 9 equips the cross direction with body 9a of the configuration which curved in the shape of U character, and it is 
made for the external surface by the side of that front end to have U character-like guide side 9b formed so that clearly from this 
drawing. The configuration of the guide side 9b can be made into proper curve configurations, such as the shape of the shape of a half- 
ellipse, and a half-ellipse. It applies to the both-sides edge of body 9a caudad from the front, and the flanges 9c and 9c of a pair are 
formed in it. Let mostly width of face between flange 9c and 9c be an equal with the width of face of the abb sow BINGU plate 6. The 
guide pawls 9d and 9d which project between both flange 9c of right and left of the configuration in which the part was started, and 9c 
are formed in the front side of the flange 9c. Moreover, buttress plate 9e is constructed over the lower limit of the flanges 9c and 9c on 
either side between them, and 9f of insertion holes as the insertion section which inserts in the abb sow BINGU plate 6 between the 
buttress plate 9e and body 9a, and can be held possible [ sliding ] is formed in it. Furthermore, 9g of stop pawls which turn caudad and 
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project is formed in the upper limit of body 9a. This guide member 9 should really be fabricated with synthetic resin. 
Thus, in order to attach the constituted striking-energy absorber style to a car body, a sliding plate 5 is first fitted into 4d of attachment 
sections of the column bracket 4. It is then made in agreement [ notching section of 4d of attachment sections 4e and bolt insertion 
hole 5c of a sliding plate 5 ]. Moreover, while fitting the guide member 9 into 4f of guide member attaching parts from the front and 
stopping 9g of the stop pawl to 4g of engagement crevices of 4f of attaching parts, guide member supporter 4i currently formed in U 
character-like connection section 4c of the column bracket 4 is made to support the inferior surface of tongue of the guide member 9. 
And the free edge of the abb sow BINGU plate 6 is set to the guide member 9. That is, while inserting in the free edge of the abb sow 
BINGU plate 6 between the tip of 9d of guide pawls, and guide side 9b of body 9a, it is made to insert in 9f of insertion holes further. 
By doing in this way, the free edge side of the abb sow BINGU plate 6 will be set to the condition of having bend 6b which bent in the 
shape of U character along with guide side 9b of the guide member 9. 

Subsequently, as the insertion hole 6a is in agreement with bolt insertion hole 5c of a sliding plate 5, it lays the edge by the side of bolt 
insertion hole 6a of the abb sow BINGU plate 6 on top of a sliding plate 5. And after inserting a bolt 7 in insertion hole 5c of a sliding 
plate 5, notching section 4e of the column bracket 4, and insertion hole 6a of the abb sow BINGU plate 6, it attaches by ******(ing) 
them on the column hanger 8 by the side of a car body. The steering column 3 which supports the steering device of a steering shaft 1 
or steering wheel 2 grade is fixed to a car body by it 

Thus, a striking-energy absorber style is attached to a car body with a steering system. 
Next, an operation of the striking-energy absorber style constituted in this way is explained. 

The sliding plate 5 is being fixed to the car-body side with the bolt 7 with the fixed-end section of the abb sow BINGU plate 6. 
Therefore, they do not move from the fixed position. 

If an operator collides with a steering wheel 2 by the collision of a car, the impulse force more than the predetermined magnitude 
which overcomes the frictional force between 4d of attachment sections of the column bracket 4 and a sliding plate 5 will be applied to 
a steering column 3. Consequently, a steering column 3 moves to shaft orientations toward the car-body front with the column bracket 
4. A part of striking energy is absorbed by the frictional force produced between that column bracket 4 and sliding plate 5 at this time. 
Migration of a steering column 3 also moves the guide member 9 attached in the column bracket 4 in this direction with the migration. 
Therefore, curve guide side 9b of the guide member 9 will press bend 6b of the abb sow BINGU plate 6 from an inside. Consequently, 
the abb sow BINGU plate 6 deforms so that the bend 6b may be moved to the direction of the free end one by one, as shown to Fi g. 4 
by the two-dot chain line. Moreover, friction comes to arise between guide side 9b of the plate 6 and guide member 9, and buttress 
plate 9e. And by the friction, since pull strength comes to act on the abb sow BINGU plate 6, elongation will arise. 
The abb sow BINGU plate 6 absorbs striking energy by such bending deformation, elongation deformation, and friction. In this way, a 
striking-energy absorber style is constituted by the abb sow BINGU plate 6 and the guide member 9. 

While the guide member 9 is moving, the abb sow BINGU plate 6 is certainly guided along with guide side 9b by 9d of guide pawls of 
the guide member 9, and buttress plate 9e which forms 9f of insertion holes. Therefore, the abb sow BINGU plate 6 will deform, while 
the radius of curvature of the bend 6b is always held uniformly. And since the abb sow BINGU plate 6 and guide side 9b stick 
uniformly and external force, such as clamping force with a bolt 7, moreover is not applied between a plate 6 and guide side 9b, the 
frictional force committed in the meantime becomes fixed. Moreover, since migration of the deformation on-going longitudinal 
direction of the abb sow BINGU plate 6 comes to be regulated by the flanges 9c and 9c of the pair prepared in the both-sides edge of 
body 9a of the guide member 9, without shaking in a longitudinal direction, it is stabilized and the plate 6 is held. 
Consequently, this striking-energy absorber style becomes what always absorbs the fixed amount of energy to the fixed migration 
stroke of a steering column 3, and demonstrates the stable energy absorption property. Therefore, since attention needs to be paid to 
especially the clamping force of a bolt 7 while a desired energy absorption property comes to be acquired very easily, the installation 
also becomes very easy. 

Moreover, since an end is used as the free end, the abb sow BINGU plate 6 becomes possible [ enlarging the migration stroke of a 
steering column 3 ]. namely, the abb sow BINGU plate 6 - until free-end full - it can use effectively. And it enables it to enlarge 
energy absorbing capacity enough. 

Furthermore, the guide member 9 becomes possible [ the column bracket 4 / that can choose the thing of various coefficient of friction 
suitably as an ingredient of the guide member 9, and this acquires a wide range energy absorption property since it is formed in 
another object ]. And also when a car body vibrates by making into the thing made of resin the guide member 9 which the abb sow 
BINGU plate 6 contacts, it is prevented that the contact sound of these plates 6 and the guide member 9 occurs. 
Moreover, since it is formed as a mere band-like plate, the abb sow BINGU plate 6 may have a small installation tooth space, is easy 
structure and can be manufactured cheaply. 

In addition, in an above-mentioned example, although 4f of guide member attaching parts which make a steering column 3 carry out 
fixed maintenance of the guide member 9 shall be formed in the column bracket 4 for attaching a steering column 3 in a car body at 
one, this design is not limited to this and can form 4f of the attaching part in another object in the column bracket 4. For example, the 
lobe which projects in one from the steering column 3 is prepared in a steering column 3, the lobe constitutes 4f of guide member 
attaching parts in it, and the guide member 9 can be attached to it direct picking at a steering column 3. In short, the guide member 9 
must be made to be moved with a steering column 3. 

Moreover, although 9d of guide pawls is formed in the anterior part of the guide member 9, and he is trying for the plate 6 to touch 

guide side 9b of the guide member 9 also in the bend 6b in the above-mentioned example at the time of wearing of the abb sow 

BINGU plate 6, and shown, for example in above-mentioned JP,60-7262,Y, at the time of wearing of an abb sow BINGU plate, the 

bend may separate slightly from a guide side like. It is good if the contact location of a guide member where a plate contacts does not 

change during migration of a guide member in short. Therefore, 9d of guide pawls is also omissible in that case. 

Furthermore, the same abb sow BINGU plate insertion section as 9f of insertion holes by buttress plate 9e can be prepared in the field 

of the opposite side of the guide member 9, i.e., the field of the side near the fixed end of the abb sow BINGU plate 6. 

Moreover, the same effectiveness can be acquired even if it pinches the fixed-end section of the abb sow BINGU plate 6 between the 

head of a bolt 7, and a sliding plate 5. 

(Effectiveness of a design) 

According to this design, to the guide member which moves with a steering column so that clearly from the above explanation By 
preparing the insertion section which holds free one end of an abb sow BINGU plate in the condition of having made it inserting in 
possible [ sliding ], and turning up the abb sow BINGU plate inserted in the insertion section Since he is trying to incurvate the abb 
sow BINGU plate in the shape of U character along the guide side in which it was prepared by the guide member, at the time of 
migration of a steering column While the bend is held by the guide member at fixed radius of curvature, an abb sow BINGU plate will 
deform so that it may move to the direction of the free end. Moreover, an abb sow BINGU plate is always close to the guide side of a 
guide member, and since it is moreover lost that external force, such as force with a suspension, acts between an abb sow BINGU 
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plate and a guide member, frictional force in the meantime always comes to be held uniformly. Therefore, the amount of energy 
absorption can be kept constant and it becomes possible to make an energy absorption property stable. And it enables it to acquire a 
desired energy absorption property certainly and easily. Moreover, it also becomes easy to attach the striking-energy absorber style to 
a steering system. 

And since one edge of an abb sow BINGU plate is used as the free end, the migration stroke of a steering column can be enlarged. 
Therefore, it becomes possible to enlarge energy absorbing capacity enough. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of tnis translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

Fi g. 1 is an outline side elevation showing one example of the striking-energy absorber style by this design with the important section 
of the steering system of an automobile, 

Fig. 2 is a decomposition perspective view of the striking-energy absorber style, 

(C) is the sectional view where Fi g. 3 shows the guide member used for the striking-energy absorber style to a detail, (A) meets the 

front view and (B) meets the B-B line of (A), and a sectional view which meets the C-C line of (A), 

Fig. 4 is an actuation explanatory view showing the operating state of the striking-energy absorber style. 

3 .... Steering column 

6 .... Abb sow BINGU plate 

6b.... Bend 

9 .... A guide member, 9b .. Guide side 
9f .... Insertion hole (insertion section) 



[Translation done.] 
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